Reversal of stress-induced dendritic atrophy in the prefrontal cortex by intracranial self-stimulation.
The mammalian prefrontal cortex (PFC) has been implicated in a variety of motivational and emotional processes underlying working memory, attention and decision making. The PFC receives dopaminergic projections from the ventral tegmental area (VTA) and contains high density of D1 and D2 receptors and these projections are important in higher integrative cortical functions. The neurons of the PFC have been shown to undergo atrophy in response to stress. In an earlier study, we demonstrated that the chronic stress-induced atrophy of hippocampal neurons and behavioral impairment in the T-maze task were reversed by the activation of dopaminergic pathway by intracranial self-stimulation (ICSS) of the VTA. The stress-induced decrease in hippocampal dopamine (DA) levels was also restored by ICSS. Whether the reversal of stress-induced behavioral deficits by ICSS involves changes in the morphology of PFC neurons is unknown and the current study addresses this issue. Male Wistar rats underwent 21 days of restraint stress followed by ICSS for 10 days. The dendritic morphology of the PFC neurons was studied in Golgi-impregnated sections. Stress produced atrophy of the layer II/III and V PFC pyramidal neurons and ICSS to naïve rats significantly increased the dendritic arborization of these neurons compared to control. Interestingly, ICSS of stressed rats resulted in the reversal of the dendritic atrophy. Further, these structural changes were associated with a restored tissue levels of DA, norepinephrine and serotonin in the PFC. These results indicate that the behavioral restoration in stressed rats could involve changes in the plasticity of the PFC neurons and these results further our understanding of the role of dopaminergic neurotransmitter system in the amelioration of stress-induced deficits.